H enry M angles D enham, son of the late Henry Denham, Esq., of Sherborne, was born on the 28th of August, 1800.
Mr, J ohn A rthur P hillips, F.G.S., P.C S., and M.T.C.E., who died at his home in London through a sudden attack of illness on the 5th of January, 1887, was one of those devotees of scientific inquiry who deserve to have a longer portion of life blest with that leisure which is needed for research.
He was born in the neighbourhood of Polgooth Mine, near St. Austell, Cornwall, and appears to have taken as a boy a hereditary interest in mining and metallurgical matters, for his grandfather was the manager of that noted old tin mine, and was quoted as " its very intelligent director," by Mr. J. Hawkins, F.R.S., and as his chief informant in 1791, on the phenomena of that remarkable locality which was described by Mr. Hawkins in the first volume of the * Transactions of the Royal Geological Society of Cornwall' in 1818.
Mr. Phillips' attention was drawn in early youth to observations and experiments connected with electricity and the deposition of metallic copper. We may trace this in part to the influence of the Polytechnic Society of Cornwall and its useful annual exhibitions at Falmouth, as well as to the example and studies of the late Robert Were Fox, F.R.S., one of its founders. Young Phillips soon becoming desirous of a more thorough grounding in the metallurgical sciences, entered as a student at the ficole des Mines, passed its curriculum with credit, and for a short time was intrusted with the charge of a coal mine in the South of France.
On returning to England Mr. Phillips was employed in taking a practical part in the evaporation experiments on steam coals carried out with a Cornish boiler at the Civil Engineers College at Putney, for the Admiralty, the re&ults of which were embodied in the wellknown " Report." This work was followed up by various papers on chemical and metallurgical subjects, among which one of the most generally interesting was a " Chemical Examination of the Metals known to the Ancients " (' Journal of the Chemical Society,' 1852, a n d 'Liebig's Annalen,' vol. 81).
For many years past the rich silver-lead lodes of Pontgibaud in the Auvergne have been worked by a partly English Company, and Mr. Phillips was engaged for a considerable time, between 1855 and 1860, on behalf of the Messrs. Taylor of London, the managers, in experimenting and erecting lurnaces for the treatment of those ores. He also for a few years acted as a consulting mining engineer, taking the opportunity of visiting and describing the singular gold-bearing deposits of Nova Scotia, and the more important gold fields of Cali fornia, his notes on which were published in the ' Proceedings of the Royal Society,' 1868.
But it was not until his metallurgical aptitude was proved by suc cess as a manager that Mr. Phillips obtained the leisure to take up independent studies. The profitable results which attended the co-operation of Mr. Claudet and himself in the conduct of a work at Widnes, in which copper, silver, and gold were extracted from " burnt " Spanish pyrites, placed him in a more favourable position.
He became a Fellow of the Geological Society, and in the ' Quar terly Journal ' of that Society, in the ' Philosophical Magazine,' as also in our own ' Proceedings ' and elsewhere, he brought out a long series of papers descriptive of results of chemical analysis and of microscopic work as bearing on mining and geological subjects. Among these some of the more notable were those on the phonolite of the Wolf Rock, on the salt spring at Wheal Seton Copper Mine, on the " greenstones " of Cornwall, in which he confirmed the views of Mr. Allport as to the great extent to which rocks, originally augitic, have been converted into varieties of a hornblende character. This he followed np by observations on chemical and mineralogical changes which have taken place in the igneous rocks of North Wales ; and in a generally interesting paper in 1875 he showed reasons for calling in question the startling generalisation of Mr. Sorby as to the depth and pressure under which the granitic rocks had been formed.
Numerous observations had before been made on the subject of the dark enclosures-whether rounded or angular-which so often occur in granite; but Mr. Phillips seems to have been the first to apply (1879) a series of analyses and microscopical investigations to the question, although only confirming, after all, the old opinion that some of them are concretionary, others only fragments.
Meanwhile, at various intervals several larger works had issued from his pen-an elementary, and then a fuller Manual of Metallurgy, a treatise on the Mining and Metallurgy of Gold and Silver, a very full compilation from well-selected sources on Ore Deposits; and at the very last he was occupied in bringing out a new edition of his Metallurgy.
Mr. Phillips, on coming from Lancashire to reside in London, added greatly to his circle of friends by his generous and outspoken cha racter, and his good common sense and special knowledge will be seriously missed at the council tables of Societies at which he was a frequent attendant.
w. w. s. J oseph B axendbll was born in Manchester in 1815, and died at Southport on October 7th, 1887. Having to make his way in the world he was sent to sea at an early age. I t is believed that the circumstances of his profession led him to recognise the immense importance of the two great branches of observational science astronomy and meteorology, and to interest himself in their cultiva tion.
With this object in view he was assiduous in supplementing the deficiencies of a limited education, and ultimately acquired a know ledge of mathematics which was of much service to him in his scientific investigations. Mr. Baxendell was what this training made him. He became a thoughtful and retiring student of nature rather than one who cared to take a prominent place in general scientific society. But he was much esteemed by those whose tastes were similar to his own, and a meeting of such students usually took place once a fortnight during the winter months at the rooms of the Manchester Literary and Philosophical Society. At first Mr. Baxendell was a regular attendant at these meetings, and ultimately he was chosen to be Secretary of the Society and Editor of its publications. The duties of these offices were discharged by Mr. Baxendell in a very intelligent and con scientious manner.
In astronomy Mr. Baxendell contributed observations of various kinds. Of these perhaps the most important are embodied in his Catalogue of Variable Stars, a work which is highly esteemed by all astronomers.
In meteorology his contributions are of conspicuous importance, and in one branch of this science he may claim to be the pioneer.
In 1871, after having discussed eleven years' observations of the Radcliffe Observatory, Oxford, he came to the conclusion that the forces which produce the movements of the earth's atmosphere are most energetic in those years when there are numerous spots on the surface of the sun. This conclusion was, like that of many similar pioneers, derived from perhaps a somewhat limited series of observa tions, but the sagacity of Mr. Baxendell is justified by the fact that many other men of science have since followed in his foot steps.
Mr. Baxendell was likewise an independent discoverer of the fact that the faculae which accompany sun-spots are thrown more behind them than before-the word behind having reference to the direction of rotation of the sun upon its axis.
Again he entertained the opinion, which has since spread, that the behaviour of sun-spots is connected in an intimate manner with that of meteoric matter round the sun.
Mr. Baxendell foretold the long drought of 1868, and persuaded the city of Manchester to take precautionary measures which had the effect of mitigating the inconvenience arising from want of water. * He was a Fellow of the Royal Astronomical Society, a correspond ing member of the Royal Society of Konigsberg, of the Scientific and Literary Academy of Palermo, and of the National Observatories of France, Germany, and Italy.
He held for many years the office of Astronomer to the Manchester v i
Corporation, and was residing at the Observatory, Southport, at the time of his death.
B. S.
S ir G eorge B urrows, who died December 12th, 1887, was born in 1801 in Bloomsbury Square. His father, Dr. George Man Burrows, a member of a family of Kentish yeomen, who had lived for at least two centuries at Chalk, near Gravesend, was at that time a general practitioner, and one of the most energetic. His early education was at a school of good renown at Ealing, kept by Dr. Nicholas; and among his teachers was Professor Huxley's father, to whose lessons he ascribed the love of mathematics which led to much of his success in later life. In 1819 and 1820, being destined for the medical pro fession, he attended Mr. Abernethy's lectures and dissected at St. Bar tholomew's Hospital, and attended the lectures of Brande and Faraday at the Royal Institution. In 1821 his father determined to send him to Edinburgh, that he might there take his doctor's degree, and the day for his leaving London was fixed; but, on the urgent advice of Dr. Latham, who pointed out the far greater value of an English degree to one who was to practise in London, the plan was changed, and he Went to Cambridge and entered at Cains College.
There he worked hard, did well in the annual college examinations, was active in athletics, a good rower and cricketer, but in social life was deemed quiet and reserved. In 1825 he took his B.A. degree, passing as tenth wrangler, and was soon after elected a Fellow of his College. During his undergraduate time he had been appointed to a Tancred Studentship, which involved the necessity of his taking the M B. within the year after the B .A .; but he obtained some respite from this rule, took pupils, wras a junior mathematical lecturer, studied what he could of medicine with the University professors, and passed the M.B. examination at some time in 1826. Soon after this he returned to St. Bartholomew's, was for twelve months one of Lawrence's dressers, and was a constant worker with Latham and Watson. Thus he went on till, having a good opportunity of travel ling, he visited and studied at the Universities of Paris and Pavia and some of those in Germany. In 1829 he obtained at Cambridge a licence to practise, and was admitted an inceptor candidate at the College of Physicians. In 1831 he took his M.D., and was appointed with Dr. Roupell to the Lecturership on Forensic Medicine, then first instituted at St. Bartholomew's. In 1832 he was admitted a Fellow of the College of Physicians, and was put in charge of wards prepared for cholera *patients in the epidemic of that year, the first time of its occurrence in England. In 1834 he was appointed the first AssistantPhysician, and took charge of medical out-patients, who were then, for the first time, dealt with as a separate class. This brief and swift recital of the appointments which Sir George Burrows filled may tell the general character of his professional life, and may be sufficient evidence of the esteem with which he was always regarded, and of the assurance that was felt that, whatever duties were assigned to him, he would do them well. All the liigh offices, all the honours conferred on him, seemed to come quite natu rally and of course; he never asked for one, or did anything on purpose to obtain one; bis having them excited neither jealousy nor surprise ; and herein may be at once the explanation and the chief lesson of his life. He had excellent mental power. He showed it in his University career, and always afterwards; but that which was yet more admirable and characteristic was his steadfast, resolute use of his power straight to the work he had to do. More enthusiasm or more enterprise might have made him a more impressive or more popular teacher, might have made him more keen in research, more successful in acquiring new knowledge; but they might not have added to the general utility or the good influence of the long life which he spent in learning and teaching what seemed directly useful, in treating disease in the methods generally regarded as the best, and in discussing all manner1 of questions relating to his profession in senates, councils, and committees.
Sir George Burrows was not a frequent writer on medical subjects. The only book he wrote was ' On the Disorders of the Cerebral Circulation,' 8vo., 1846. The substance of it had been given in the Lumleian Lectures at the College of Physicians in 1843 and 1844, and its chief value was in the evidence which it gave of the error of the belief, then generally held, that the cranium being a complete case of bone, completely filled by the brain and its membranes, and excluding from them all atmospheric pressure, the quantity of blood circulating in the brain cannot be materially increased or diminished by posture, bleeding, changes in the heart or breathing, or by any such means. The belief thus held was not only general, but was influential in the treatment of disease, leading some to hold that, so long as the skull was entire, no abstraction of blood, by any manner of bleeding, could have any effect on the blood-vessels of the brain, so as to lessen the absolute quantity of blood contained within them.
In opposition to this, Sir George Burrows showed, in careful expe riments, testing those of Dr. Kellie on which chiefly the belief had rested, that the quantity of blood in the brain is materially altered by bleeding largely, and by posture and by suffocation; and that, admitting that the contents of the cranium must be always nearly the same, the variations in the blood may be balanced by those of the cerebro-spinal fluid.
As one reads this book one cannot but regret that he did not give himself more frequently to original research, for it is clear, critical, and definite, and it greatly helped to the correction of serious errors. But he was not fond of research; he preferred the daily business of practical life, and in it the use of the best knowledge he could gain from others' and his own attentive observation. The only other essays that he published were two papers in the ' Medico-Chirurgical Transactions,' one " A Case of Extensive Carci noma in the Lungs," in vol. 27, the other on " Tubercular Pericar ditis," in vol. 30, and the articles on measles, scarlet fever, and haemorrhage in Tweedie's * Library of Medicine.' Besides these he published some clinical lectures in the * Medical Gazette; ' and his first lecture on Forensic Medicine, which was also separately printed, is in the ' London Medical and Surgical Journal ' for February 4th, 1832.
From all this I think it may justly be said that that which most marked Sir George Burrows's mental character, and contributed most to his professional success and to his influence and utility, was that, having a strong will and a strong, clear intellect, he applied them steadfastly to the plain daily duties of his life. J. P. ix A stley Cooper K ey was the second son of Mr. Charles Aston Key, Surgeon-in-Ordinary to H.R.H. the late Prince Consort, and was born in the year 1821; he was educated at the Royal Naval College at Portsmouth, and from his boyhood he manifested a scientific bent of mind, which he cultivated and followed up in after life, so far as the duties of a most active and unremitting professional career afforded him the leisure to do so.
At the Naval College he gained the prize which carried with it a Lieutenant's commission, and he was consequently promoted to that rank as soon as he became eligible in point of age.
In 1843 he was appointed to the " Gorgon," Captain, afterwards Sir Charles, Hotham, and served in her on the South-east Coast of America; he was the junior Lieutenant of this ship in 1844 when, during a severe pampero, she was driven from her anchors at Monte Video, and cast upon the beach; when the waters had sub sided, which during this storm had risen 20 feet above the usual sealevel, the " Gorgon" was left literally on the dry land, from which very few, save her gifted Captain-who never doubted but that she must float again-believed that she would ever be moved; Mr. Key was among those few, and by his zeal and untiring exertions added in no small degree to the successful result. After many months of per severing efforts, under great difficulties and undiscouraged by frequent failure, the " Gorgon," by the united exertions of the English squadron in these waters, was again, uninjured, upon her proper element.
The writer of this notice was present, and well remembers the jokes and jeers of the foreign ships of war at her expense; the French Admiral remarking " that no one but a pig-headed Englishman would have persevered in such a hopeless task." He was the first, however, in his flag-ship to give the " Gorgon " three hearty cheers as she steamed round the squadron after her remarkable release.
Mr. Key wrote a narrative of the means employed in this most successful operation entitled, " The Recovery of the ' Gorgon,' " which added much to his professional reputation. In the following year Q845) the " Gorgon " took part in the combined attack by the English and French squadrons on the forts and forces of General Rosas, President of Buenos Ayres, at Obligado, in the Parana. , Captain Hotham, who commanded the English squadron, gave Mr. Key the command of an armed brig (the " Fanny ") on this ex pedition, and in her he was present at the capture of the forts and during the subsequent operations which were undertaken with the view of opening the upper waters of the River Plate, and establishing commercial intercourse with Paraguay. These operations were con tinued until the close of the year 1846; and for his share in them / X Mr. Key was promoted to the rank of Commander on the day of the action at Obligado-viz., the 18th of November, 1845.
Commander Key's next service was in command of the " Bull Dog," from 1847 to 1850, with the Mediterranean Fleet, under the late Admiral Sir William Parker, Bart. During the Sicilian Revolution of 1848 he was despatched for the protection of British subjects at Palermo, where by his energy and tact the Neapolitan troops were prevented from attacking the English quarter of the city ; he was afterwards sent on a delicate mission to Civita Vecchia, and placed his ship at the disposal of the Pope should it have become necessary for him to embark from his dominions-Rome being in a very distuibad state. His Holiness, however, from various causes decided to escape by land to Gfaeta, which he did in disguise.
Commander Key's services were so highly appreciated by the Commander-in-Chief on these occasions that he was especially recom mended, and was promoted to the rank of Captain in 1850.
Captain Key next served in command of the " Amphion " during the Baltic Campaign of 1854, when he took part in the capture of the forts of Bomarsund, and other operations.
In 1855 he was appointed to the command of the " Sans Pared " screw line-of-battle-ship, and was one of the Captains selected to command a flotilla of gun-and mortar-boats then preparing for the attack on Cronstadt, in the summer of that y ear; in the meantime, however, peace was concluded with Russia, when for his services during the war he was nominated a C.B.
On the breaking out of the Indian Mutiny, in 1857, he was sent in the " Sans Pareil " with a squadron of gunboats to Calcutta, and for his services there received the thanks of the Indian Government.
In 1858 he was ordered to China, and commanded a battalion of seamen at the capture of Canton. On the signing of the Treaty of Peace at Tientsin in June, 1858, Captain Key returned to England and served as the naval member on the Royal Commission which was appointed to consider the condition of our coast defences.
In 1860 he was appointed to the command of the Steam Reserve at Devonport, and after three years' service in that capacity he was transferred to the command of the " Excellent," the gunnery ship at Portsmouth, and was also Superintendent of the Royal Naval College at that port, where he served until 1865.
About this time, the great change in the size and power of naval guns, brought about by the introduction of armour-plated ships, necessitated the creation of a, new department at the Admiralty, and Captain Key was appointed Director-General of this new Naval Ordnance Department, which he held as Captain and Rear-Admiral until 1869, having been promoted to flag rank in 1866.
In the latter part of 1869 he was appointed Admiral Superintendent In 1847 he was appointed as a lieutenant to the command of the surveying vessel " Volage," and in the following year succeeded as commander to the command of the " Spitfire," the principal surveying ship of the station.
Employed mainly in the Archipe'ago, Coirmandei' Spratt worked
